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Results
There were some labels with variations across the
documents. This image illustrates the safety label
variations and their frequencies.
“What’s the Difference?”
Textual Analysis of Variations in Technical Document Structure
Business Value
Legacy data is important for success in different
industries, ranging from medical startups needing
to retrieve medical histories to agriculture
companies keeping track of customers’ older
equipment. Our work illustrates the foundational
steps needed to interact with challenging
formatting associated with legacy data.
Project Overview
The aim of this project is to analyze text variations
in technical documents, provided by John Deere,
to better understand how the documents are
structured. Examples of variations include
synonymous titles and differences in content
structure.
The goals are to report the amount of deviations
by the document texts from the mean, describe
the anatomy of the documents, and identify
commonalities between documents. This supports
more structured standards to be drafted, allowing
the data inside the documents to be more




We gathered numerous technical XML documents,
which form a critical part of John Deere’s legacy
data.
Data Pre-Processing
This phase played a vital role in our project as we
performed two major steps: data cleaning and
data extraction. Data cleaning involved identifying
and removing inconsistencies in the data, in order
to eliminate problems with parsing the documents.
Data extraction involved locating and identifying
XML data elements (tags and attributes) in the
source files and extracting them in the target
files[2].
Data Analysis
This phase involved text analysis. We calculated
word (or term) frequencies associated with texts
into a document-term matrix using
the CountVectorizer class from the scikit-
learn package[3]. Arranging our data in a
document-term matrix allows for numerous types
of exploratory analysis.
Next, we calculated a measure of similarity




Finally, we visualized the pairwise distances
between our texts using multi-dimensional
scaling[3]. We also calculated and visualized the
frequencies of XML tags and attributes.
The Problem
We want to understand the landscape of data
which possess levels of inconsistency in structure
and content from a set of technical equipment
documents. It is important to understand the
challenges associated with inconsistent data as it
can create obstacles in innovation.
The data that we are looking at comes from
authors all over the world. The result of such a
large-scale process is small variations in
formatting styles of the documents.
In order to create sustainable and scalable
technology using this data, it must be structured
effectively; in order to achieve this, the data must
be better understood.
Results
The following dendrogram illustrates the
arrangement of clusters of documents produced
by hierarchical clustering.
This correlation matrix displays the similarities
between multiple documents at the same time.
The figure below displays the top 10 frequent tags
in the documents.
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Conclusions & Future Work
We calculated the trends in the labels and
between-document correlations to show the
overall and segmented similarities and differences
between documents. Future work will involve
expanding our process to a wider scope to test
scalability. Additional work will include
establishing emerging categories of topics and
data structures to inform search and retrieval.
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What is XML?
XML[1]- Extensible Markup Language. This type of
document defines a set of rules to encode
documents in a format that is both machine
readable and human readable.
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